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1 - Introduction 


This  report  nay  be  considered  to  be  an  addendum  to  INDRA  TR-30 
(Bef.  1).  The  previous  report  evaluated  measurements  made  of  the 
London  node  of  AEEANEd  ever  periods  up  to  the  end  of  1 9 "7 6 (the 
periods  varied  according  to  the  precise  measurements  that  mere 
beinq  made).  This  report  extends  the  data  for  use  of  the  ECE-9A 
for  six  months,  that  is,  up  to  the  end  of  June  1977  and  compares 
and  contrasts  the  usage  of  that  aachine  (and,  acre  importantly, 
the  Rutherford  laboratory  (RL)  360/195  that  it  front-ends)  with 
the  previous  period  considered  (January  to  December  1976).  In 
order  to  make  this  report  self-contained  as  far  as  possible,  some 
inforaation  contained  in  the  previous  report  is  repeated  herein, 
but  very  feu  of  the  data  are  given  in  any  detail  and,  for  such 
detail,  reference  is  aade  to  the  previous  report. 
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2 * S.yst  §m_Ov  er  v i e w_  a nd_  P r^  v i cu  s_  Hea  s_uj.e  men  t s 

In  this  Report,  we  ccr.sider  ueasueuents  made  cf  the  usa^e  or  th- 
is DR  A PDP-9  (designated  PDF -9  A)  which  frcnt-ends  the  Rutherford 
Laboratory  360/195.  The  ccnf ig ura t ion  in  which  we  are  interested 
is  shown  in  Fig.  1. 

Osage  of  tne  system  may  take  many  forms.  First,  there  is  simple 
usage  of  the  PCP-9A  itself.  Very  little  can  be  dene  on  this 
machine  except  reading  "Help"  files  and  so  this  usage  feilews  a 
similar  pattern  tc  that  cf  the  RL  36C,  except  where  users  have 
been  able  to  connect  to  the  FCF-9  tut  unatle  tc  leg  in  tc  the  360 
for  any  reasen.  The  ma-jciity  cf  usage  cf  the  EIE-9  is  merely  to 
access  the  d ua 1 - pr ccessor  195  at  the  Rutherfcrd  Latciatcry. 
There  are  (effectively)  three  logical  ports  frem  the  PEP-9A  tc 
the  360  and  we  measure  usage  cf  the  195  through  these  ports, 
including  pert  usage  data.  A second  fern  cf  usage  is  that  cf 
Pile  Transfers  fceth  tc  and  from  the  PL  machine  and  we  shew  seme 
measurements  cn  these.  Finally,  we  have  usage  cf  ARPANFT  from 
the  360  (which  uses  a separate  logical  pert  cn  which,  in  fact,  a 
number  of  separate  interactions  nay  te  multiplexed). 

In  all  cases,  we  describe  usage  of  the  various  systems  ir  a 
similar  way  tc  that  fcllcwed  in  Ref.  1 in  order  to  facilitate 
comparison.  Similarly,  as  fat  as  possitle,  all  graphs  ate  drawn 
tc  the  same  scale  as  ir  that  document. 
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Figure  1:  Current  INDRA  Configuration 


3 ?oasur§men t s_£ade_a jad_Cos jrajci  scn_  w i t h_Fr e v icus_  C a t a 

The  measurements  made  are  exactly  the  same  as  these  Bade  in  the 
previous  year  sir.ee,  at  this  level,  there  were  nc  charges  tc  the 
pr eg cam  in  the  PDF-9.  However,  cne  small  change  tc  the  system  cn 
the  8 L machine  considerably  helped.  This  ned  i f icaticr  produced  a 
iate/tiae  stamp  just  tefore  the  system  was  taken  dewn;  as  this 
happened  fairly  eften,  this  provided  an  excellent  cross-check  cr 
the  date/time  staiip  cf  the  PDF-9.  This  was  in  error  cn  a 
sufficient  number  cf  occasions  tc  make  it  worthwhile  reiterating 
the  proposal  made  in  Ref.  1 that  the  PLP-9  should  check  the  time 
liVfn  to  the  system  via  an  independent  source. 

Th  measure ments  taker  were  distorted  significantly  by  the  aeve 
of  the  RL  machine  giving  a very  reduced  tine  cn  that  machine, 
narticularly  duiicq  February  (311).  In  adciticr,  due  tc  the  need 
for  extra  systev  development  time  cn  FDF-9A,  this  machine  was 
unavailable  for  ar  appreciable  time.  The  preferred  time  fer  this 
work  was  130C  tc  1500,  althruqh  it  was  extended  on  occasion. 

Piqure  2 shows  the  aacunt  cf  mcnitcring  performed  by  month  (and 
includes,  cr  the  same  histogram  an  indication  of  SL 

< 6 i laoi 1 i ty ) . While  appreciably  lewer  than  for  the  previous 
y< u for  the  reasens  outlined  above,  the  overall  availability  was 
HI.  Is  in  the  previous  year,  it  is  clear  that  this  figure  is  an 
iicderesti  mate  due  tc  the  less  cf  data  either  ty  the  FLE-9  running 
out  of  paper  tape  (cr  which  the  leg  is  punched)  cr  physical  less 
f the  tapes  and  it  is  quite  clear  that  this  Bethel  cf  recording 
statistics  rs  u n s a t i sf actcr y.  The  MTBF  cf  the  PLP-9  was  gust 
over  fourteen  heurs  (after  allowing  fer  an  incident  which  caused 
it  *c  crash  and  aitc-restart  over  20C  times  tefere  teirg 
corrected),  an  appreciable  ispreveaent  ever  the  nine  hours 

f1  Of'loJ  t 01  Hit. 

The  i n a 1 y s l s cf  ucnitcrinq  performed,  trexen  down  fy  tine  cf  day 
( ■ i g . 3)  is  very  si  filar  tc  that  for  1976  with  the  very  ctvious 

difference  in  the  early  afternccr  (the  minimus  fer  1976  fceii.g 
just.  under  60*  while  fer  1977  it  is  cr.ly  abcut  3 C * ) . Tt  is  al  o 
noticeable  that  the  maximum  figure  has  risen  frem  abcut  72U  to 
r. .-arly  R 0 * . 
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Figure  2;  Monitoring  Performed  by  Month 
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3.1  Jeri inal_ Dsace 

It  is  obvious  tbat  the  ncn-availability  of  FLE-9A  will  affect 
port  usage  in  a similar  manner  and  this  is  tcrne  cut  ty  Pig.  4 
which  shows  this  usage.  Makinq  qualitative  allowance  fee  the 
depression  of  usace  ever  the  13CC  to  17CC  time  slot  in  accordance 
with  Pigure  3,  the  histeqrams  fer  1976  and  1977  tear  a reiarkatle 
similarity  and  it  is  clear  that  the  pattern  of  usage  has 
stabilized  with  the  exception  cf  weekend  usage  which  has 
decreased  significantly.  As  would  be  expected,  very  similar 
co laments  may  fce  made  afccut  RI  pert  usage,  shewn  in  Fig.  5. 

All  the  five  ECP-9  perts  were  in  use  for  only  77  ainutes  cc  a 
tct^l  of  63  occasions,  slightly  less  than  in  1976  tut  with  a 
similar  average  time  per  occasion.  However,  the  number  cf  times 
when  the  ports  to  the  36C  were  in  use  (302  times,  952  minutes), 
while  averaging  a similar  time  per  occasion  as  for  1976,  is  a 
noticeably  higher  figure  (cf.  422  times,  1152  minutes  for  the 
whole  year).  A user  loqqed  in  tc  the  FCE-9  but  was  unable  to  leg 
in  to  the  360  51  times  - a much  lower  figure  than  previously. 
These  data  imply  that  users  realized  that,  if  all  pert!  were  in 
use,  there  was  little  point  iD  continuing  tc  try  (since,  cn 
average,  the  condition  persisted  for  about  three  minutes)  tut 
came  back  later. 

Figure  6 shows  the  usage  cf  the  Bl  machine  treken  dewn  ty  greup. 
Comparison  with  the  1976  figures  shows  that  the  INFRA  group  usage 
is  slightly  up,  as  is  the  seismic  usage.  The  high  energy  physics 
usage  is  down  tc  a third  cf  that  previously  recorded  as  is  the 
use  of  "guest"  accounts.  The  latter  is  explicable  ty  the  fact 
that  no  general  guest  accounts  were  provided  in  1977  and  the 
"guest"  accounts  were  provided  fer  specific  lew-usage  accounts. 
" ether"  is  a large  nuaber  cf  accounts  using  very  little  time 
“act;  a total  cf  96  acccunts  were  used  in  the  period,  exactly  the 
same  as  for  the  whole  of  1976. 

The  usage  is  generally  reflected  ty  Fig.  7 shewing  the  source  cf 
the  terminal  i n te r ac t iens.  Twc  points  cf  note  are  that  the  usage 
from  the  Londcn-llP  is  virtually  ccnstant,  occupying  nearly 
three-quarters  cf  the  tctal  time,  and  the  (new)  usage  from  SRI 
making  it  the  seccnd  largest  user  (tut  with  only  7*  cf  the 
tctal). 
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Figure  6:  Usage  of  RL  360/195  by  Various  Research  Groups 
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Figure  7:  Usage  of  RL  360/195  from  Various  ARPANET  Hosts 


3.2  Pil§_Tra os fer_ Osage 


Sc  far  we  have  only  considered  terminal  access.  This  section 
deals  with  file  transfers  anc,  in  what  fcllcws,  the  figures 
quoted  are  actualized  as  the  numter  of  events  per  10, 000  minutes 
monitored.  flakitq  allowance  for  the  dewn-tioe  of  the  360,  the 
histogram  (Fig.  8)  is  very  similar  tc  that  fer  197c  with  the 
inexplicable  difference  of  an  anomalously  lew  figure  for  June. 

The  host  usage  (Fig.  9)  shows  some  noticeable  differences.  In 
particular,  the  previous  largest  user,  Stanford  Research 
Institute,  has  decreased  tc  an  insignificant  time.  This  may  well 
he  explained  by  the  fact  that  it  was  used  quite  heavily  in  1976 
fee  transferring  files  such  as  the  PDP-9  "Help"  files  so  that 
they  could  be  edited  easily  using  the  Terex  editor,  but  this 
usage  effectively  ceased  during  1976.  However,  the  increase  in 
usage  of  RBN  (6.71  tc  26.51)  may  be  related  in  that,  to  some 
extent,  usage  of  EEN  may  have  replaced  SFI.  The  cnly  ctber 
noticeable  change  is  the  reduction  cf  the  IT- A I usage  from  6.51 
tc  virtually  zerc.  Hcwever,  in  general,  the  production  use  cf 
the  file  transfer  (particularly  from  ILLIAC-IS  and  Lawrence 
Berkeley  Labcra t c r ies)  seems  tc  have  become  mere  consistent. 

Although  not  shewn  ty  the  statistics  gathered,  it  is  clear  from 
examining  the  records  of  file  transfers  that  the  reliability  cf 
the  service  had  noticeable  improved;  this  was  due  partly  to  the 
increased  familiarity  of  the  users  with  the  system  and  partly  tc 
the  file  transfer  software. 

Pigure  10  shows  the  distribution  of  FTPs  by  time  of  day.  Again 
(cf.  interactive  use),  we  note  a similar  pattern  tc  that  seen  in 
the  previous  year  with  the  exception  of  the  early  afternccu  due 
tc  the  increased  EEF-9  system  development  time. 
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Figure  8:  File  Transfers  Performed  by  Month 
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4.  Conclusions 

Perhaps  the  most  significant  datum  is  the  considerable  increase 
in  the  reliability  cf  PDP-9 A , inking  the  CIEF  fourteen  hours, 
althouqh  it  is  still  possitle  (and  it  happened  cnce)  that  it  nay 
crash  and  auto-iestart  a very  larqe  number  cf  times  ever  night. 
This  is  usually  caused  ty  hardware  errors  (in  the  case  merticced. 
it  was  an  interrupt  frea  the  disk)  and  there  is  prctatly  little 
that  can  be  dene. 

The  pattern  of  usage  seems  to  have  stabilized  noticeably,  cut  it 
is  clear  that  the  aicunt  cf  usage  cf  the  PI  machine  through  the 
rjCI,  PDP-9  is  not  particularly  high  from  outside  the  INBRA  greup 
(about  25*  but  this  figure  is,  in  fact,  an  overestimate  as  usage 
is  made  from  a terminal  in  the  ECE-9  rcom  which  is  net  ucnitcred 
and,  from  locking  at  the  RL  statistics,  usage  cf  this  terminal  is 
cf  the  same  order  cf  magnitude  as  the  ether  three  perts  ccutined; 
taking  this  figure,  the  cutside  usage  would  be  about  14)1  of  the 
t eta  1)  . 

The  file  transfer  protocol  seems  tc  te  used  as  much  as  last  year, 
tut,  on  examining  the  figures  in  detail,  it  seems  to  te  more 
reliable  and  it  certainly  has  teen  used  cn  a fairly  regular  basis 
by  a number  cf  groups. 

The  final  conclusions  are  on  the  actual  recording  cf  data.  For 
many  reasons,  the  method  used  is  unsatisfactory.  First,  the  fact 
of  the  operator  specifying  the  time  and  date  frequently  leads  to 
these  being  giver  incorrectly  and,  although  it  is  net  siaple,  it 
would  seem  worthwhile  tc  check  that  these  are  correct.  This 
cculd  be  done  ty  sending  a suitatle  message  tc  the  FI  360  (•»*!» 
TIME)  and  analyzing  the  reply.  Alternatively,  there  ate  o number 
of  machines  cn  ARPANET  (PEP-IOXs)  which  have  a particular  socket 
reserved  for  the  date  and  time.  A connection  tc  such  a socket 
prints  out  a single  lire  and  then  is  closed;  however,  this  his 
the  disadvantage  cf  conversion  from  the  relevant  tine  standard. 

A second  problem  which  was  not  envisaged  when  the  legging  pregr  it 
was  written  was  the  fact  that  the  Host  addresses  of  a number  of 
machines  have  changed,  either  with  machines  leaving  ARPANET  and 
being  replaced  by  new  sites  cf  ty  a simple  change  cf  number  (for 
example,  SRI  changed  from  66  to  51).  Since  the  datum  recorded  ty 
the  PDP-9  is  tbe  Best  number  (since  it  is  this  which  identifies 
the  interaction),  this  introduces  considerable  cc m p 1 ica t ic ns  in 
the  analysis  picgtaas.  The  suggested  modification  is  tor  the 
PDF- 9 to  have  a lcck-up  tatle  of  Hcst  names/ addresses  which  is 
kept  up-to-date  and  for  the  machine  tc  record  the  Hcst  name. 
Luckily,  in  the  data  recorded,  tbe  problems  cculd  be  overcome 
relatively  easily  since  we  were  considering  a shert  timescale. 
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The  final  ob  lection  tc  the  method  is  the  use  cf  paper  t ape . 
While  this  is  convenient  in  that  there  are  nc  problems  c t corrupt 
files  or  of  closirq  a file  when  the  machine  crashes,  it  nas  many 
1 iad vantages , noted  atove.  Therefore,  it  seems  a worthwhile 
improvement  tc  utilise  the  fact  that  the  ELF-9  is  directly 
connected  tc  the  machine  cn  which  the  analysis  takes  place. 
There  are  twc  areas  cr  the  system  drum  (known  as  SCR  and  IE  R ) 
which  are  not  used  for  any  other  purpose.  It  would  seem 
reasonable  to  use  one  of  these  (e.q.  the  ICR  which,  cn  PDP--9A, 
has  242  (octal)  free  tlccks)  fcr  measurement  purposes.  When  the 
machine  is  started,  it  could  write  the  appropriate  -jet  header  tc 
the  file,  then  write  the  measurement  data.  When  the  area 
becomes,  say,  halt  full,  the  file  could  he  sent  tc  the  360  and  a 
new  file  opened.  8hen  the  let  has  run  correctly,  the  cld  file 
cculd  be  deleted.  This  would  take  some  development  work;  it 
wculd  seem  a worthwhile  investment  cn  any  machine  cn  which 
serious  long  term  measurement  were  envisaged,  but  will  not  te 
undertaken  on  the  UCl  PEP-9. 
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ACFC  NYMS 


A 6 PA 

BL 

NIL 

3LRD 

bps 

CATC 

HEF 

IMP 

INDRA 

ISI 

MEDLINE 

NAN 

NES 

Nin 

NNH 

PSTN 

FI 

RSRE 

S I HP 

STEIN 

TIP 

UCL 

UCLA 


Advanced  Research  Projects  Agency 
Ei itish  Library 

Eritish  litrary.  Lending  Eivisici 

British  litrary.  Research  and  Development  L'ept. 

Eits  per  second 

Computer  Aided  Design  Centre  (Cambridge) 

High  frerqy  Physics 

Interface  Ressage  Processor 

Internetwork  Display  and  Remote  Access 

Information  Sciences  Institute 

HE  CL  AES  Cn-Line 

Network  Access  Machine 

National  Eureau  cf  Standards 

National  Litrary  cf  Medicine 

Network  Measurement  Machine 

Putlic  Switched  Telephone  Network 

Euthertord  Laboratory 

Royal  Signals  and  Eadar  Establishment 
Satellite  Interface  Message  Processor 
Shcrt-Term  Experimental  Infcriraticn  Network 
Terminal  Interface  Message  Prccesscr 
University  College  London 
University  cf  California  at  Lcs  Angeles 
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